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color, but their color was ranked significantly more acceptable than
that of nitrite-free hams. However, Brown et_ al_* (1974) reported a
difference in color intensity between pickle-cured hams prepared with
sodium nitrite at 91 and at 182 rag/kg; the higher concentration
yielded darker color. The color of smoked turkey drumsticks cured in
a pickling solution containing nitrite was found to be more accept-
able than the color of their nitrite-free counterparts (Olson e t al . ,
1979).

In comparison with pickle- or dry-cured products, comminuted
meats require less nitrite for color development, because the
chopping-emulsif ication process increases the available surface area
and improves the distribution of nitrite. Wasserman and Talley
(1972) and Hustad e_t al. (1973) reported gray color in unsmoked
frankfurters prepared without nitrite in the cure. Similar results
were found in the sensory evaluation of salami sausage (Skjelkvale et
al . , 1974) and Thuringer sausage (Dethmers et_ aJ^. , 1975). Hustad et
al. (1973) reported no significant difference in color among
frankfurters prepared with sodium nitrite concentrations of 50, 100,
and 156 mg/kg. The lowest concentration of nitrite used with smoking
imparted a characteristic color.  Concentrations of sodium nitrite as
low as 40 mg/kg resulted in acceptable color in chicken frankfurters
(J. I. Gray, Michigan State University, Lansing, personal communica-
tion, 1981), in bacon (Paquette e_t a.l_. , 1980), and in turkey frank-
furters (Sales et^ al^. , 1980), whereas 50 mg/kg was necessary for
characteristic color to appear in a beef-pork bologna product (Lin
and Sebranek, 1979) and in Thu'ringer sausage (Dethmers et al. ,
1975). In general, as the amount of added nitrite is increased,
color acceptability of products increases and the products' color, as
indicated by Hunter color values, becomes more red and less yellow
(Sales et al_. , 1980; Sebranek et^ sa. , 1977).

In general, the use of low concentrations of sodium nitrite

can provide the characteristic pink color of cured meats.  The
use of alternative antimicrobial agents, such as sorbate, or addi-
tional processing, such as irradiation, does not appear to interfere
with the coloring properties of nitrite. For example, Wierbi(cki and
colleagues sought the lowest nitrite concentrations that would
promote development of acceptable color in a variety of irradiated
meats.  The concentrations were:  bacon, 20 mg/kg; corned beef and
frankfurters, 50 mg/kg; and ham, 25 mg/kg. However, ham also
required the addition of nitrate (25 mg/kg) to achieve stable color
(Wierbicki and Brynjolf sson, 1979).

TESTING OF COMPOUNDS FOR PRODUCTION OF CURED-MEAT COLOR

There are relatively few reports of attempts to find compounds or
processes that mimic the selective color "fixing" effect of nitrite
in the muscle tissue of cured meats. Various patents have been filed
on such compounds and processes (Table 7-1), but none has been
adopted by the industry. Kemp (1974) cited the earlier work of